Introduction
Pr 3þ ions show intensive and fast emission in the UV range in single crystal (SC) of Y-Lu-Al garnets and perovskites (Zhuravleva et al., 2007 , Pejchal et al., 2009 ). The single crystalline films (SCF) of these compounds can be also applied as cathodoluminescent (CL) screen (Volzenskaja et al.,1988; Hrytskiv et al., 2007) , and scintillating screens for high-resolution 2D-imaging ). This work is dedicated to growth by the liquid phase epitaxy (LPE) method and detailed studying the luminescence and scintillation properties of Pr luminescence in these SCF with respect to SCs (Pejchal et al., 2009 ) and Ce-doped SCF analogues of the same content.
SCF growth and experimental techniques
The Pr 3þ doped YAG and LuAG and YAP and LuAP SCFs were grown by LPE methods from melt-solution (MS) based on PbO-B 2 O 3 flux on YAG and YAP substrates, respectively. The conditions of growth of these SCF are summarized in Table 1 .
The R 1 -R 3 molar ratios are determined by the following quantities of MS: the solubility and kinematics properties of the flux (R 1 ); the garnet or perovskite phases for crystallization (R 2 ); the temperature of saturation of MS and range of growth temperatures (R 3 ). The values of molar ratio R 3 and R 4 (Pr 2 O 3 content in MS) directly influences the LY of SCFs of garnets and perovskites (Fig. 1) . Namely, we determined the optimum ranges of concentrations in MS of SCF-forming components R 3 ¼ 0.027-0.031 (Fig.1a) and R 4 ¼ 0.055-0.065 (Fig.1b) , at which the highest LY of these SCFs is achieved (Table 1) .
The CL spectra and LY of CL of Pr-doped SCF phosphors were measured at 300 K with a set-up based on a DMR-4 monochromator and a FEU-106 PMT under pulsed e-beam excitation (9 KeV, 100 mA) with a pulse duration of 2 ms and a frequency of 3-30 Hz. The LY of the radioluminescence (RL) of SCFs were measured in the UV and visible ranges using a detector based on FEU-100 and FEU-110 PMTs with maxima sensitivity ranges of 250-3 nm and 450 nm, respectively, and a multi-channel single-photon counting system working in the time interval 0.5 ms under excitation by a-particles of Pu 
Experimental results and discussion
The The ratio of intensities of the d-f/f-f luminescence depends on oxide host and is substantially large in SCF of Pr-doped garnets (Fig. 2a) . Namely, the content of the visible f-f emission in LuAG:Pr SCF is lower than that in YAG:Pr SCF (curves 1 and 2, respectively). In opposite to SCF of Pr-doped garnets, the intensity of the fast d-f emission in the CL spectra of YAP:Pr and LuAP:Pr SCF is notable lower than that of the f-f emission (Fig. 2b , curve 1 and 2, respectively). The ratio of intensities of the d-f/f-f luminescence decreases with raising the Pr content both in SCF of garnets and perovskites ( Fig. 3 and Table 3 ).
The LY of YAG:Pr and LuAG:Pr SCF in the UV range is significantly lower (by 2.2-2.4 times) than that of their SC analogues (Table 2) . These data contradict with the results of investigations of the LY of Ce-doped YAG and LuAG SCF, emitting in the visible range, where the comparable LY of SCF and their SC analogues occurs (Fig. 1a, insert) , which is different from the lifetime of a 17.5 and 20 ns, respectively in SC of these garnets (Pejchal et al., 2009) . Such a shortening of the decay time of the Pr 3þ luminescence in YAG:Pr and LuAG:Pr SCF is caused by the (Table 2) is the presence of the f-f luminescence of Pr 3þ ions in the visible range, which with respect to the intensive d-f-emission in the UV range plays a role of competing channel for dissipation of the excitation energy. We show that in Pr-doped SCF of garnets and perovskites the cooperative processes of excitation of the Pr 3þ luminescence are realized (Fig. 3) . For (Y,Lu)AG:Pr and SCF these processes consist in creating by one quantum of the d-f luminescence in the UV range (304-310 nm) two quanta of the f-f emission in the visible (609-620 nm) range (Volzenskaja et al., 1987) . This process schematically can be presented as
Particularly, contribution of the f-f luminescence to the total LY of CL of LuAG:Pr and YAG:Pr SCF at the optimal value R 4 ¼ 6 mol% amounts to 14.8 and 14.5%, respectively (Table 3) .
The ions. This is the main cause of low scintillation efficiency of Pr 3þ -doped SC and SCF of these perovskites in comparison with garnet analogues (Table 2 ).
In conclusion, we show in this work that the UV-emitting phosphors based on single crystalline films (SCF) 
